Germany. For incubation 0-1 ml. of enzyme was added to 0-3ml. of 50mM-sodium citrate containing 12mM-ONPG, 10mM-mercaptoethanol and 1mM-MgSO4 (final concentrations). Sodium citrate buffer, pH3-5 or 5-5, was used, depending on the pH optimum of the respective enzyme. Incubation was at 37°. The duration of incubation and the dilution of the enzyme were chosen so that reaction was proportional to time and amount of enzyme. The amount of substrate hydrolysed was less than 5-10% (usually incubation lasted for 10-30min.). The reaction was stopped with 0-4ml. of M-tris-HCl buffer, pH 8-5 (for incubations at pH5-5) or pH9 0 (for incubations at pH3.5). The released o-nitrophenol was determined spectrophotometrically at 420nm. against a blank containing 0-1 ml. of buffer instead of the enzyme. Activity was expressed in milliunits (nmoles of nitrophenol released/min.).
Proteindetermination. The method ofLowry, Rosebrough, Farr & Randall (1951) was used after precipitation ofprotein with 5% (w/v) trichloroacetic acid. The precipitate was dissolved in 0-1 M-NaOH. Bovine serum albumin (Mann Research Laboratories, New York, N.Y., U.S.A.) was used as standard. In the experiments designed for determination of molecular weight the extinction at 280nm. was measured.
Preparation and treatment ofhomogenatesfrom the intestinal mucosa. Rats of both sexes aged 10-13 days of the WistarKonaro-vice strain were decapitated and the small intestine of each was removed and rinsed with cold 0 15m-NaCl. The intestine was then divided into thirds along its length. The proximal (jejunum) and distal (ileum) thirds were examined separately. The intestine was placed into a Petri dish on ice, cut open along its length and the mucosa was scraped off into an ice-cold dish. It was then treated by the procedure of Asp & Dahlqvist (1968a) . Four volumes of cold 25mM-sodium phosphate buffer (pH7-0)-50mM-KCl were added to the mucosa. This was then homogenized for 1-2min. in a glass homogenizer with a Teflon pestle. To each 1 ml. of homogenate were added 0-125mg. of papain (Mann Research Laboratories) and 0-075mg. of cysteine hydrochloride and the homogenate was incubated for 60min. at 37°. After centrifugation at 105000g for 60min. the supernatant was dialysed for 24hr. at 4°against excess of 50mM-phosphate buffer, pH7-0. Mercaptoethanol and MgSO4 were added to all buffers to give final concentrations of 10mM and 1mm respectively. Preparations from the proximal part of the jejunum were centrifuged at 105000g before papain treatment (supernatant P1), and the pellet was treated with papain. The second supernatant (P2), obtained by centrifuging at 105000g for 60min., was dialysed as described above. Derrien, Michel & Roche, 1948) . Blue dextran (Pharmacia Fine Chemicals) was used for determination of the void volume, Vo. The protein content of fractions was estimated by the extinction at 280nm. ,B-Galactosidases were assayed with ONPG as substrate.
Determination of Km and Ki. The concentration of ONPG was changed within a range of 1-16mM. Galactono-(1-o4)-lactone (Lachema, Brno, Czechoslovakia) or sodium galactonate (prepared from barium galactonate; Lachema) was used as inhibitor, the former at a final concentration of 0-195-25mM, the latter at 0-012-3-2mM. Km and Ki were determined by the methods of Lineweaver & Burk (1934) and Dixon (1953) .
Heat inactivation. The enzyme obtained from the columns (peak fractions) was incubated at 40-53°and samples (0-1 ml.) were collected at regular intervals from 0 to 60 min. (0 to 10min. for the higher temperatures) into thin-walled test tubes cooled in ice; the tubes contained substrate in 0-3ml. of citrate buffer, pH3-5 and 5-5. Activities were determined at 37°. Some of the heat-inactivation experiments was performed with bovine albumin added to give a final concentration of 2 mg./ml.
Urea inactivation. A 0-1 ml. portion of enzyme preparation was added to 0-3ml. of citrate buffer, pH3-5 or 5-5, containing urea of final concentration 0-25-8M. The final concentration of citrate was 50mM. Mercaptoethanol and MgSO4 were present in a final concentration tenfold that in the other assays and buffers described in this paper, i.e. 0-1 M and 10mM respectively (Shifrin & Steers, 1967) . After 10-15min. at room temperature 0-05ml. of substrate in water was added to give a final concentration of 13 3mM. The incubation was continued for 30min. at 37°. The reaction was stopped with 0-4ml. of 1M-tris-HCl buffer, pH8-5 or 9-0, as in the standard assay and o-nitrophenol was again determined against a blank containing the appropriate urea concentration.
RESULTS
Yields of neutral and acid fl-galacto8idases from jejunal and ileal homogenate8. Tables 1 and 2 show that the 'acid' activity was much greater (five-to (Fig. 3 ).
Km and Ki of neutral and acid ,B-galacto8idases in the jejunum and ileum. Table 3 compares Km for both enzymes from both parts of the intestine. For the neutral jejunal enzyme substitution of acetate for citrate buffer at pH5-5 had no effect. The Km for the ileal acid enzyme was found to be the same at pH3.5 and pH5-5. Apparently there is no difference in the Km of both enzymes along the length of the small intestine. The Km for the acid enzyme is much lower than for the neutral one (see also Asp & Dahlqvist, 1968b ). Heatinactivation. Thisshowedfirst-orderkinetics, except that at 470 the inactivation of the neutral enzyme was biphasic. The neutral enzyme was the more labile, and bovine serum albumin protected the acid enzyme only. A certain variability was found between different preparations, but no differences between the jejunum and ileum were detected. The first-order constants for inactivation and Arrhenius plots for the inactivation are shown in Fig. 4 . The activation energy for inactivation of the neutral enzyme was 45-6kcal./mole and 81kcal./ mole for the acid enzyme. For the acid enzyme addition of albumin had no effect on this energy. No acid activity appeared after heat inactivation of neutral activity. Inactivation with urea. For this the enzymes were diluted in such a way that initial activity of both enzymes was the same. There were no differences between ileal and jejunal activities. The neutral enzyme was more easily inactivated than the acid one (Fig. 5) . No acid activity was discovered after inactivation of the neutral enzyme with urea.
DISCUSSION
Our results confirm previous reports (Asp & Dahlqvist, 1968a) that the mucosa of the small intestine of rats contains two ,-galactosidases. These authors also found another high-molecularweight fraction after separation on Sephadex (personal communication). The heterogeneity of intestinal ,B-galactosidases has been shown chromatographically in man by Semenza, Auricchio & Rubino (1965) , and has also been postulated in other species: rabbits (Doell & Kretchmer, 1962 , 1963 Koldovsky, Heringova, Jirsova, Chytil & Hoskovoa, 1966b) , mice and guinea pigs (Koldovsky et al. 1966b) . Neutral f-galactosidase is localized in the microvilli whereas acid ,B-galactosidase is found in other parts of the enterocytes (Koldovsky et al. 1965b; Koldovsky et al. 1966a ). The former is closely concerned with lactose absorption (Koldovsky, Muzyc'enkova, Heringova, Hahn & Jirsova, 1965a) , whereas the latter has no such relationship.
The acid enzyme was found to be more sensitive than the neutral one to the inhibitors tested here. With this enzyme Kt for both galactonate and galactono-(1-+4)-lactone was about the same. In this respect this f-galactosidase differs, for instance, from that of the rat epididymis (Levvy, McAllan & Hay, 1962 Table 3 . Km values for ONPG with neutral and acid enzymes from the solubilized mucosal homogenatefrom the small intestine of 10-13-day-old rats, and the corresponding Ki valuesfor galactono-(l ->4)-lactone and sodium galactonate (competitive inhibition)
Enzyme activities were obtained from the peak fractions after separation on Sephadex G-200.
Ki (mM) Km ( and inhibitors (see also Asp & Dahlqvist, 1968a,b) , as well as being the more sensitive to heat and urea inactivation. No qualitative differences between ,B-galactosidases of the jejunum and ileum were found, although the relative activities ofthe enzymes differed in the two regions of the small intestine.
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